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(54) Blood collection, storage, transportation and sampling system and method of use thereof 



(57) A blood collection bag assembly (1 0) is provid- 
ed. The assembly includes a flexible blood collection 
bag (1 6), a length of flexible tubing extending from and 
communicating with the bag and a connector secured 
to the end of the flexible tubing remote from the bag. 
The connector includes a needle pierceable resealable 
closure secured in sealing engagement with the end of 
the flexible tubing remote from the bag. The connector 



can be used with a conventional needle holder (12,18), 
such as the type used to collect specimens of blood into 
an evacuated tube. The blood collection bag assembly 
has no sharp components, and hence is safe and easy 
to use. Additionally, the blood collection bag assembly 
can be used with conventional evacuated tubes (14) to 
avoid cut and drip techniques for collecting specimens 
of blood for analysis. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a collection, 
storage, transporting and sampling system forfluids and 
method of use thereof. More particularly, the present in- 
vention relates to a system and method for collecting, 
storing, transporting and sampling blood. 

2. Description of the Related Art 

[0002] A conventional blood collection bag assembly 
includes a bag pre-filled with an anticoagulant solution 
and a length of plastic tubing extending therefrom with 
a needle mounted to the end of the tubing remote from 
the bag. The bag is used to collect blood or donated 
blood for medical use. 

[0003] Medical professionals will employ a "cut and 
drip technique" or a "stab" technique to collect a small 
sample of the donated blood for laboratory analysis to 
assure safety of the blood in the bag and to identify char- 
acteristics of the blood such as ABO group and the Rh 
type. These techniques allow the medical professional 
to collect a sample from the bag while maintaining the 
integrity and sterility of the bag and blood sample. 
[0004] To perform the "cut and drip" technique with a 
blood bag, any packaging cover that had been mounted 
to the needle is removed, and the pointed distal end of 
the needle is inserted into a blood vessel of the patient 
or donor to generate a flow of blood through the tubing 
and into the bag. After a sufficient volume of blood has 
been collected, the tubing is clamped at two locations 
to prevent further flow of blood. The tubing then is cut 
or separated between the clamps. The removal of the 
clamp closest to the bag causes blood in the severed 
section of tubing to flow into the bag. The cut section of 
tube then is recapped, and the blood bag is stored and/ 
or used. The clamp then is removed from the remaining 
section of tubing. Blood that had remained in the tubing 
between the clamp and the needle is enabled to flow 
into one or more blood collection tubes. The blood col- 
lection tubes then are sealed, labeled and shipped to a 
laboratory for analysis. The needle is removed from the 
patient and discarded along with the section of tubing 
connected thereto. 

[0005] Blood collection bag assemblies that have the 
cut and drip technique have the presence of the needle 
on the end of the tubing remote from the blood collection 
bag which may create a risk to the donor, patient and 
medical professional. Additionally, the above-described 
assembly is in communication with the ambient environ- 
ment for at least a short period of time. Hence, the po- 
tential exists for contamination of the interior of the blood 
collection bag, and such contamination can affect the 
safety and utility of the entire assembly. Similarly, the 



cut and drip technique requires the specimen collection 
tube to be in communication with the ambient environ- 
ment as the open system is used to deposit a small sam- 
ple of blood into the specimen collection tube for sub- 
5 sequent analysis. Furthermore, the blood sample col- 
lected for laboratory analysis may be mixed with the 
contents of the blood bag such as an anticoagulant, 
which may affect the test results. The technician per- 
forming such a blood collection process must perform a 
large number of steps in a specified order and often us- 
ing a specific system of tools for clamping and cutting 
the flexible tubing and for subsequently collecting and 
then sealing the containers of blood. 
[0006] In blood banking procedures, there are a 
number of tests that are conducted on the unit of blood 
to assure safety to the recipient of the unit of blood. Such 
tests include cross matching and type testing. To carry 
out these tests, while maintaining the closed system of 
the unit of blood, the blood bank technician breaks off a 
blood filled segment of tubing that is attached to the unit 
of blood. This technique is complex for the user. 
[0007] Therefore, there exists a need to provide a col- 
lection assembly or kit that: (i) provides a simple and 
closed system in which interior portions of a blood col- 
lection bag are not exposed to ambient conditions; (ii) 
provides no chance for contamination of the blood col- 
lection bag or to the blood sample collected therein ; (iii) 
avoids the complexities and costs associated with cut 
and drip techniques or valves and adapters; (iv) pro- 
vides for collecting directly from the blood bag without 
use of segments; and (v) provides for various medical 
devices to be easily connected or linked with the present 
invention. 



[0008] The present invention is to a blood collection 
assembly comprising a blood collection bag : flexible 
tubing extending from and communicating with the 
blood collection bag and a closed needle pierceable 
connector or interlock connector mounted to the end of 
the flexible tubing remote from the blood collection bag. 
[0009] Desirably, the connector may include a sub- 
stantially cylindrical cap that surrounds a portion of the 
flexible tubing that extends remotely from the blood col- 
lection bag. The cap may include an annular end wall 
extending over a portion of the flexible tube and having 
a central aperture aligned with the passage through the 
flexible tubing. A needle pierceable seal may be dis- 
posed between the annular end wall of the cap and the 
end of the flexible tubing. Additionally, the connector 
may include an inner fitting disposed within the flexible 
tubing to prevent the flexible tubing from collapsing out 
of engagement with the cylindrical sidewall of the cap. 
In addition, the connector may further include a locking 
mechanism that maintains the connection between the 
cap and other components. Other components that 
could be connected to the cap would have a mating con- 
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nector that would be dimensioned to temporarily attach 
or lock to the cap. 

[0010] The connector may be used with a needle 
holder that enables access to a blood vessel. The nee- 
dle holder includes a widely open proximal end, a partly 
closed distal end and a generally cylindrical sidewall ex- 
tending between the ends. The distal end may have an 
inwardly extending annular wall which defines a central 
opening with structure for engaging a needle assembly. 
For example, the opening in the annular distal end wall 
of the needle holder may include an array of internal 
threads. The needle assembly may include a double 
ended needle cannula having a pointed distal end for 
venipuncture and an opposed pointed proximal end. 
The needle assembly may further include a hub mount- 
ed to the needle cannula between the ends. The hub 
may be configured for engagement with the aperture in 
the annular distal end wall of the needle holder. The nee- 
dle assembly may further include a multiple specimen 
sleeve mounted over the proximal end of the needle 
cannula. The cylindrical sidewall of the needle holder 
may define an inside diameter selected for slidably re- 
ceiving a conventional evacuated blood specimen col- 
lection tube. Additionally, the cylindrical sidewall of the 
needle holder defines an inside diameter that is dimen- 
sioned to slidably receive the connector mounted to the 
end of the flexible tube remote from the blood collection 
bag. 

[0011] The assembly of the present invention can be 
used by mounting the needle assembly to the needle 
holder such that the proximal end of the needle cannula 
extends into the needle holder. The distal end of the nee- 
dle cannula may be placed in communication with a 
blood vessel of a patient in a conventional manner. 
Blood flow from the proximal end of the needle cannula 
is impeded by the multiple specimen collection sleeve 
mounted over the proximal end of the needle cannula 
and disposed within the needle holder. The blood col- 
lection process may continue by slidably inserting one 
or more evacuated blood specimen collection tubes into 
the open end of the needle holder such that the needle 
pierceable septum over the end of the evacuated blood 
specimen collection tube engages the multiple speci- 
men sleeve of the needle cannula. Forces exerted by 
the evacuated blood specimen collection tube will cause 
the pointed proximal end of the needle cannula to pierce 
through the multiple specimen sleeve and subsequently 
to pierce through the rubber stopper or septum thatseal- 
ingly covers the evacuated blood specimen collection 
tube. The evacuated conditions within the tube will 
cause a flow of blood from the patient through the needle 
cannula and into the evacuated blood specimen collec- 
tion tube. Upon collection of a selected volume of blood 
for analysis, the evacuated blood specimen collection 
tube is slidably removed from the needle holder. The 
septum or other such seal across the open end of the 
evacuated blood specimen collection tube will reseal 
and the multiple specimen sleeve over the proximal end 



of the needle cannula will expand longitudinally and re- 
seal over the proximal end of the needle cannula. At 
least one additional specimen of blood can be collected 
in additional evacuated blood specimen collection 
5 tubes. 

[001 2] After a sufficient number of specimens of blood 
have been collected for analysis, the connector of the 
blood bag assembly is urged into the open end of the 
needle holder and locked into position. The stopper or 

10 septum covering the end of the blood collection tube re- 
mote from the blood collection bag causes a displace- 
ment of the multiple specimen collection sleeve, as had 
occurred with the evacuated blood specimen collection 
tubes. As a result, the pointed proximal end of the nee- 

'5 die cannula will pierce through the multiple specimen 
sleeve and subsequently will pass through the stopper 
extending across the end of the flexible tubing remote 
from the blood collection bag. A selected volume of 
blood from the donor will flow through the needle can- 

20 nula, into the flexible tubing and subsequently into the 
blood collection bag by gravity. Upon collection of a suf- 
ficient volume of blood : the connector merely is slidably 
removed from the needle holder. The seal over the end 
of the tube remote from the blood collection bag will re- 

25 seal, and the multiple specimen collection sleeve will ex- 
pand longitudinally and seal over the proximal end of 
the needle cannula to prevent a further flow of blood 
from the patient. The needle holder and the needle as- 
sembly connected thereto then are removed from the 

30 patient and shielded in a selected conventional manner. 
[0013] A significant advantage of the assembly of the 
present invention is that it provides a closed system in 
which interior portions of the blood collection bag are 
not exposed to ambient conditions. Thus, there is no 

35 chance for contamination to the interior of the blood col- 
lection bag or to the blood sample collected therein. 
[0014] Furthermore, the assembly avoids the com- 
plexities and costs associated with the cut and drip tech- 
niques or valves and adapters. 

40 [0015] A notable advantage of the present invention 
is that during the blood banking process, sterile samples 
may be collected directly from the blood bag. This elim- 
inates the use of segments and simplifies the process. 
[0016] Another notable advantage of the present in- 

45 vention is that blood filters, infusion catheters, testing 
cartridges, test tubes and other medical devices can be 
linked with the assembly of the present invention by the 
connector or interlock which improves safety to the user. 



50 DESCRIPTION OF THE DRAWINGS 
[0017] 

FIG. 1 is a top plan view of a blood donation kit in 
55 accordance with the subject invention. 

FIG. 2 is a longitudinal cross-sectional view of a pri- 
or art needle holder that is part of the kit of FIG. 1 . 
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FIG. 3 is a longitudinal cross-section view of a prior 
art evacuated tube from the kit of FIG. 1 . 

FIG. 4 is a front elevational view of the blood bag 
assembly of the kit. 5 

FIG. 5 is a cross-sectional view taken along line 5-5 
in FIG. 4. 

FIG. 6 is an exploded elevational view, partly in sec- 
tion, of the blood bag assembly in use. 

FIG. 7 is a cross-sectional view similar to FIG. 5 but 
showing an alternate connector. 

DETAILED DESCRIPTION 

[0018] A kit in accordance with the present invention 
is identified by the numeral 1 0 in FIG. 1 . Kit 10 includes 
a needle holder 12, a plurality of evacuated specimen 
collection tubes 1 4, a blood bag assembly 1 6 and a nee- 
dle assembly 18. As shown in FIG. 1 , kit 10 is schemat- 
ically illustrated as a single package. However, kit 10 
may include two separate or separable packages. A first 
package of kit 10 may include needle holder 12 and 
blood collection tube 1 4. A second package of kit 1 0 may 
include blood bag assembly 16. The provision of two 
separate parts for kit 10 enable the careful matching of 
specimen collection tubes 14 with the needs of a partic- 
ular medical procedure. For example, more or fewer 
evacuated specimen collection tubes 14 may be provid- 
ed, and certain of the evacuated specimen collection 
tubes 14 may have additives therein in accordance with 
the laboratory analysis to be performed on collected 
specimens. 

[0019] Needle holder 12 is shown more clearly in FIG. 
2 and may be a prior art structure. As shown most clearly 
in FIG. 2, needle holder 12 has a substantially cylindrical 
sidewall 19 that extends from an open proximal end 20 
of needle holder 12 to a distal end 22. An annular distal 
end wall 24 extends inwardly from cylindrical sidewall 
19 and is provided with an internally threaded central 
aperture 26. Needle assembly 1 8 is releasably engaged 
in aperture 26 of needle holder 1 2. Needle assembly 1 8 
includes an elongate needle cannula 30 having a point- 
ed proximal end 32, a pointed distal end 34 and a lumen 
extending therebetween. An externally threaded plastic 
hub 36 is mounted to needle cannula 30 between prox- 
imal and distal ends 32 and 34. Hub 36 is threadedly 
engaged in aperture 26 of annular distal end wall 24. 
Needle assembly 30 further includes a multiple speci- 
men sleeve 38 covering proximal end 32 of needle can- 
nula 30. Sleeve 38 is collapsible in a distal direction in 
response to distal forces exerted thereon. Additionally, 
sleeve 38 is readily pierceable by pointed proximal end 
32 of needle cannula 30 to enable communication be- 
tween the lumen of needle cannula 30 and the portions 
of needle holder 12 within the cylindrical sidewall 18 



thereof. Upon release of forces thereon, sleeve 38 will 
resiliently return to its non-collapsed condition and into 
sealing disposition around proximal end 32 of needle 
cannula 30. 

[0020] Needle holder 12 is used sequentially with 
evacuated specimen collection tubes 14. Each evacu- 
ated tube 1 4 includes an open proximal end 40, a closed 
bottom end 42 and a rigid cylindrical sidewall 44 extend- 
ing therebetween. Sidewall 44 has an outside diameter 
sufficiently small to permit evacuated tube 14 to be sli- 
dably inserted into open proximal end 20 of sidewall 18 
on needle holder 12. Evacuated tube 1 4 further includes 
a closure 46 sealingly engaged with sidewall 44 at open 
end 40. Closure 46 is formed from a needle pierceable 
resealable material that will retain vacuum conditions in 
tube 14. 

[0021] Needle holder 12 and evacuated tube 14 are 
used substantially in a conventional manner by first 
placing pointed distal end 34 of needle 30 in communi- 
cation with a selected blood vessel of a patient. Sleeve 
38 over proximal end 32 of needle cannula 30 will pre- 
vent an outflow of blood. Evacuated tube 14 then is in- 
serted slidably into needle holder 12 such that closure 
46 on evacuated tube 14 engages and collapses sleeve 
38. Sufficient movement of evacuated tube 14 causes 
pointed proximal end 32 of needle cannula 30 to pierce 
sleeve 38 and to pierce closure 46. Thus, the evacuated 
interior of tube 14 is placed in communication with the 
lumen through needle cannula 30. Vacuum conditions 
within tube 1 4 generate a flow of blood into tube 1 4. After 
a sufficient volume of blood has been collected in tube 
14, the medical technician merely pulls tube 14 proxi- 
mally and out of needle holder 12. Closure 46 on evac- 
uated tube 14 will reseal after separation from needle 
cannula 30. Additionally, sleeve 38 will resiliently ex- 
pand and reseal to enclose proximal end 32 of needle 
cannula 30. One or more additional evacuated tubes 14 
similarly may be employed with needle holder 12 to ob- 
tain additional specimens. The collected specimens are 
labeled and sent to a laboratory for subsequent analy- 
sis. 

[0022] Blood bag assembly 16 of kit 10 is used with 
needle holder 1 2. In particular, as shown in FIG. 4, blood 
bag assembly 16 includes a flexible plastic bag 50 hav- 
ing an enclosed blood reservoir 52 defined therein. Bag 
50 further includes at least one access port 54 that pro- 
vides communication with reservoir 52. However, ac- 
cess ports 54 are heat sealed to maintain sterility of res- 
ervoir 52 within bag 50. The heat seal of access ports 
54 enables the plastic material of bag 50 to be peeled 
open at access ports 54 for accessing blood collected 
in bag 50. Bag 50 further includes an inlet and/or outlet 
port 56. A length of flexible tubing 58 has one end con- 
nected to inlet port 56 and an opposed end 60 remote 
from inlet 56. 

[0023] Blood collection bag assembly 16 further in- 
cludes a connector 62 mounted to end 60 of flexible tub- 
ing 58. Connector 62 includes a cap 64 as shown most 
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clearly in FIG. 5. Cap 64 is formed from a rigid plastic 
material and has a proximal end 66, a distal end 68 and 
a cylindrical sidewall 70 extending therebetween. Side- 
wall 70 has an inside diameter greater than the outside 
diameter of flexible tubing 58. Additionally, cylindrical 
sidewall 70 of cap 64 has an outside diameter that is 
less than the inside diameter of sidewall 19 on needle 
holder 12. Cap 64 further includes an annular distal end 
wall 72 that extends inwardly from distal end 68 of cy- 
lindrical sidewall 70. Annular distal end wall 72 includes 
a central aperture 74 extending therethrough. 
[0024] In the embodiment shown in FIG. 5, connector 
62 further includes a tubing support 76 received within 
cylindrical sidewall 70 of cap 64. Support 76 includes a 
proximal end 78 characterized by concentrically spaced 
inner and outer walls 80 and 82 respectively. End 60 of 
flexible tubing 58 is securely engaged between inner 
and outer walls 80 and 82 at proximal end 78 of support 
76. Support 76 further includes a distal end 84. A needle 
pierceable resealable elastomeric stopper 86 is sealing- 
ly engaged within distal end 84 of support 76. Stopper 
86 further is dimensioned to sealingly engage portions 
of cylindrical sidewall 70 of cap 64 adjacent annular dis- 
tal end wall 72 of cap 64. Thus, stopper 86 functions to 
seal support 76 and tubing 58 and to frictionally retain 
support 76 and tubing 58 in cap 64. 
[0025] Blood bag assembly 16 is used with needle 
holder 1 2 in a manner substantially similar to the above- 
described use of evacuated tubes 14. In particular, as 
shown in FIG. 6, connector 62 of blood bag assembly 
1 6 is slidably inserted into open proximal end 20 of nee- 
dle holder 12. Stopper 86 of connector 62 will substan- 
tially axially align with pointed proximal end 32 of needle 
cannula 30. Sleeve 38 will collapse distally in response 
to the distal movement of connector 62 into needle hold- 
er 12. Pointed proximal end 32 of needle cannula 30 
then will pierce through stopper 86 to place needle can- 
nula 30 in communication with flexible tube 58 and res- 
ervoir 52 of blood collection bag 50. Blood then can be 
collected substantially in the conventional manner for 
substantially filling reservoir 52. Upon collection of the 
specified volume of blood in reservoir 52, connector 62 
is moved proximally out of needle holder 12 to separate 
connector 62 from needle cannula 30. In response to 
this separation, stopper 86 will reseal and sleeve 38 will 
expand and reseal around needle cannula 30. Needle 
cannula 30 of needle holder 12 then can be removed 
from the patient and shielded in an appropriate known 
mannerto prevent accidental sticks. The collected blood 
in blood bag assembly 16 then can be stored and/or 
used as appropriate. 

[0026] Blood bag assembly 16 has several significant 
advantages. First, blood bag assembly 16 has no sharp 
implement connected thereto. Hence, use of blood col- 
lection bag assembly both prior to and after collection 
of blood is easy and substantially risk free. Additionally, 
connector 62 ensures that blood collection bag assem- 
bly 16 is a closed system with little risk of contamination 



to interior portions of blood collection bag assembly 16. 
In particular, connector 16 ensures that flexible tubing 
58 and reservoir 52 are substantially isolated from am- 
bient environmental conditions both prior to use, during 

5 use and after use. Still further, connector 60 is readily 
dimensioned for use with the same needle holder that 
is used to collect specimens of blood for analysis. 
Hence, blood collection bag assembly 1 6 and connector 
62 thereof are designed for use with equipment com- 

10 monly employed by medical personnel. 

[0027] FIG. 7 shows an alternate connector assembly 
162 for use with blood collection bag assembly 1 6. Con- 
nector 162 has an inner fitting 164 that is slidably en- 
gaged within flexible tubing 58 adjacent end 60 thereof. 

15 A resealable stopper 166 is positioned adjacent end 60 
of flexible tubing 1 58. Cap 1 68 then is mounted over clo- 
sure 1 66 and over portions of flexible tubing 58 adjacent 
end 160. Cap 168 includes a cylindrical sidewall 170 
within an inside diameter that is dimensioned for secure 

20 gripping engagement over portions of flexible tube 58 
having inner fitting 164 therein. Thus, flexible tubing 158 
effectively is squeezed between inner fitting 164 and cy- 
lindrical sidewall 170 of fitting 168. Fitting 168 further 
includes an annular end wall 172 that extends inwardly 

25 from cylindrical sidewall 170 and registers with end 60 
of flexible tubing 58. Thus, end wall 172 tightly retains 
stopper 166 against end 60 of flexible tubing 58. Con- 
nector 162 can be used substantially as described 
above with respect to connector 62. 

30 [0028] While the invention has been described with 
respect to certain preferred embodiments, it is apparent 
that various changes can be made without departing 
from the scope of the invention as defined by the ap- 
pended claims. For example, the blood bag assembly 

35 may be used with other needle holders. Additionally, the 
needle holder described and illustrated above is not de- 
picted with a safety shield for shielding after removal of 
the needle cannula from the blood vessel. However, 
safety shields may be provided. Additionally, the needle 

40 holder can be provided with mechanisms for safely 
ejecting the used needle assembly into a sharps recep- 
tacle, and to thereby enable reuse of the needle holder. 
As illustrated above, the blood bag assembly is shown 
as being packaged with a needle holder and with several 

45 evacuated specimen collection tubes. However, the 
blood bag assembly may be packaged and sold sepa- 
rately. Additionally, a blood collection method is de- 
scribed in which specimens of blood are collected in 
evacuated tubes prior to a collection of blood in the 

50 blood bag. However, this procedure may be reversed, 
so that specimens of blood are collected in the evacu- 
ated tubes after collecting the blood in the blood bag. 
These and other changes will be apparent to a person 
skilled in the art after having read the subject disclosure. 

55 Additionally, there are a number of other components 
that may be used with the connector of the present in- 
vention. Such components include, but are not limited 
to, winged needle sets, blood filtration products, infusion 
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or transfusion catheters : secondary tubes and diagnos- 
tic test cartridges. 

[0029] It is also within the purview of this invention, 
that other fluids such as urine, pleural effusions or other 
bodily fluids or tissues, water samples, flood samples or 
other environmental samples may be used in the as- 
sembly and method of the present invention. 



Claims 

1 . A blood collection bag assembly comprising a flex- 
ible bag for collecting a volume of blood, flexible tub- 
ing extending from and communicating with the 
bag, the flexible tubing having an end remote from 
the bag, and a connecto r secured to said end of said 
flexible tubing remote from said bag, said connector 
comprising a needle pierceable resealable closure 
sealingly engaged with said end of said flexible tub- 
ing. 

2. The blood collection bag assembly of Claim 1, 
wherein the connector includes an inner fitting sup- 
portingly engaged within said end of said flexible 
tubing remote from said bag, said fitting preventing 
said flexible tubing from collapsing, and thereby fa- 
cilitating secure engagement of said closure with 
said flexible tubing. 

3. The blood collection bag assembly of Claim 2, 
wherein the connector further comprises a cap, said 
cap comprising a cylindrical sidewall surrounding 
said end of said flexible tubing and an annular end 
wall extending inwardly from said cylindrical side- 
wall, said annular end wall securely engaging said 
closure for sealing said flexible tubing. 

4. The blood collection bag assembly of Claim 3, 
wherein the inner fitting and the cap are separate 
from one another, said cylindrical sidewall of said 
cap being forcibly engaged over said end of said 
flexible tubing for securely gripping said end of said 
flexible tubing between said cylindrical sidewall and 
said inner support. 

5. The blood collection bag assembly of Claim 4, 
wherein said closure has opposed parallel planar 
surfaces, one said surface of said closure being 
sealingly engaged by said annular end wall of said 
cap, said opposed surface of said closure being 
sealingly engaged against said end of said flexible 
tubing and against said support. 

6. The blood collection bag assembly of Claim 1, 
wherein the connector includes a generally tubular 
support, having a first end with concentric spaced 
apart inner and outer walls securely engaging said 
end of said flexible tubing therebetween, said sup- 



port further having a second end, said closure being 
securely engaged in said second end of said sup- 
port and having a portion defining a cross-section 
greater than the support, said connector further 

5 comprising an outer cap, said outer cap having a 
cylindrical wall telescoped over at least said second 
end of said inner support and sealingly engaged 
with portions of said closure, said cap of said con- 
nector further including an annular end wall extend- 

10 ing inwardly and overlying portions of said closure. 

7. A blood collection kit comprising: 

a needle holder assembly having a tubular 

is holder with opposed proximal and distal ends, 

said proximal end of said tubular holder being 
substantially open, said distal end of said tubu- 
lar holder including needle mounting portion, 
said needle holder assembly further including 

20 a needle assembly, said needle assembly in- 

cluding a needle cannula having opposed prox- 
imal and distal ends and a hub mounted be- 
tween said ends of said needle cannula, said 
hub being engaged with the needle mounting 

25 portion of said needle holder such that said 

proximal end of said needle cannula projects 
into said needle holder and such that said distal 
end of said needle cannula projects beyond 
said needle holder; and a blood bag assembly 

30 comprising a flexible plastic bag having a blood 

collection reservoir formed therein, flexible tub- 
ing communicating with said reservoir of said 
blood collection bag and having an end remote 
from said bag, and a connector securely mount- 

35 ed to said end of said flexible tubing, said con- 

nector having a cap surrounding said end of 
said flexible tubing and a closure formed from 
a needle pierceable resealable material se- 
cured by said cap with said end of said flexible 
tubing, said cap being dimensioned for sliding 
telescoped engagement in said open end of 
said needle holder. 

8. The kit of Claim 7, wherein the connector of the 
45 blood bag assembly further includes an inner sup- 
port for engaging inner portions of said flexible tub- 
ing adjacent said end thereof, said inner support 
and said cap are configured for securely engaging 
portions of said flexible tubing adjacent said end 

50 and said cap includes an annular end wall for se- 
curely holding said closure between said path and 
both said flexible tubing and said inner support. 

9. The kit of Claim 7, wherein the connector further in- 
55 eludes a generally tubular support, said support 

having a first end securely engaged with at least in- 
ner portions of said flexible tubing adjacent said end 
thereof, said support further having a second end, 
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said closure having a portion securely engaged in 
said second end of said support and a second por- 
tion extending circumferentially outwardly beyond 
said support at said second end thereof, said cap 
having a tubular sidewall surrounding said closure 5 
and at least portions of said support, said tubular 
sidewall being sealingly engaged with portions of 
said closure externally of said support for holding 
said cap in substantially fixed disposition relative to 
said closure and said support, said cap further hav- to 
ing an annular end wall extending inwardly from 
said tubular sidewall and engaging portions of said 
closure opposite said support. 

1 0. A method for collecting blood, said method compris- ts 
ing the steps of: 

providing a needle holder assembly with gen- 
erally tubular holder and a needle cannula 
mounted to said tubular holder, said needle 20 
cannula having a proximal end disposed within 
said tubular holder and an opposed distal end; 

providing a plurality of evacuated blood collec- 
tion tubes having needle pierceable resealable 25 
seals extending thereacross, said evacuated 
blood collection tubes each being dimensioned 
forslidable insertion into said tube of said tubu- 
lar holder; 

30 

providing a blood bag assembly having a sub- 
stantially closed blood bag, flexible tubing ex- 
tending from and communicating with said 
blood bag and a connector secured to an end 
of said flexible tubing remote from said blood 35 
bag : said connector having closure sealingly 
engaged with said end of said flexible tubing 
and a cap holding said closure to said flexible 
tubing, said cap being dimensioned for slidable 
insertion into said tubular holder for urging said *o 
proximal end of said needle cannula through 
said closure and into communication with said 
flexible tubing; 

urging a selected one of said evacuated blood *5 
collection tubes into said open end of said tu- 
bular holder for placing said proximal end of 
said needle cannula in communication with 
said evacuated blood collection tube and for 
collecting a specimen of blood therein for anal- so 
ysis; 

removing the evacuated blood collection tube 
from the needle holder after collecting a select- 
ed volume of blood therein for analysis; 55 

slidably inserting said connector of said blood 
bag assembly into the tubular holder of the 



blood bag assembly for placing the proximal 
end of the needle cannula in communication 
with the flexible tubing and the blood bag and 
for collecting a selected volume of blood in the 
blood bag; and 

slidably removing the connector from the nee- 
dle holder. 
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